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Abstract: Global Navigation Satellite System consists of GPS, GLONASS, Galileo and BDS satel-
lites. Customers will have been able to receive signals from more than 40 satellites by 2020, which
would lead to great improvements of GNSS performance and the extension of its application fields.
Based on the actual utility situation of GNSS receiver, and in order to determine the heading of the
target ship and fishing fleet, this paper designs a low-cost GNSS heading determination system.
Firstly, prototype hardware platform is designed using two Ublox LEA-M8T modules and a
STM32F407 ARM MCU. Secondly, researches on real time kinematic and real time differential al-
gorithms based on Kalman Filter method are carried out. Finally, static test results show the
flowing performances: using 8. 5m baseline, the standard deviation of yaw and pitch are 0. 0396°
and 0. 0889° respectively with real time kinematic algorithm. The standard deviation of measure-
ment along latitude, longitude, height are 0. 5923m, 0.4609m and 1. 0766m respectively.
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Fig. 1 Observation of carrier phase
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Fig. 2 Block diagram of the GNSS heading determination system

S ESsEHEEESHKANA W
STM32F407 5 Fr» F Wik 3] 168MHz, H HA ¥k

Editorial Office of navigation positioning and timing.All rights reserved._http://dhykz.zghtgk.com



50 S B R

201743 H

VR B BT, 5E A TR B B S GNSS I [ B
oK LT A SE il 3 R

3 BREHRERRER

Fig. 3 Designment and picture of electric circuit
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